RNAs prepared from particles of ten plant viruses by a new procedure in which detergent and sodium perchlorate were used were compared with RNAs obtained by the standard two-phase phenol technique. On the basis of u.v. extinction spectra, yield, component composition and infectivity of the RNAs, the NaC10~ method was judged to be as good as and often considerably better than, the phenol method. Moreover, the NaC10, method is simpler and faster, and it gives good yields of RNA from viruses from which it is usually difficult to isolate RNA by the phenol method.
There are many methods for obtaining RNA from virus particles (for review see Ralph & Berquist, I967) . The most common ones involve the use of either phenol, salt and/or a detergent (usually SDS). The major disadvantages of these methods are (a) the poor yield and purity of nucleic acid from some viruses, (b) the need for a long time and/or many steps in nucleic acid preparation, (c) the u.v. adsorption and the noxious nature of phenol.
Recently a technique for extracting nucleic acids from a wide range of biological materials has been described by Wilcockson (I973) . This technique involves complexing attendant proteins with SDS and then making this complex insoluble by the addition of sodium perchlorate. Any proteins not removed at this stage are not precipitated with the RNA in ethanol at high NaC10~ concentrations. NaC104 has previously been used for extracting nucleic acid from phage (Freifelder, I965, I967) but it was reported that difficulties were encountered in removing all the protein.
This note describes a comparison of the NaC104 technique with the widely used twophase phenol technique (Gierer & Schramm, 1956) for the isolation of RNA from several plant viruses.
Alfalfa mosaic virus (AMV) was purified according to Hull, Rees & Short (I969) , broad bean mottle virus (BBMV) according to Hull (I972) For the extraction of RNA by the NaC104 technique, 0.8 ml virus preparation and 0.2 ml 25 % (w/v) SDS solution were mixed and heated to 60 °C for 3 rain in a cellulose nitrate tube. Then 3 ml Ioo % (w/v) NaC10, was added, the mixture well shaken or vortex mixed and then centrifuged at about 3ooo rev/min for 5 to IO min in an MSE bench centrifuge with swing-out buckets. The protein-SDS complex formed a raft and the liquid phase containing RNA was removed into 8 ml cold ethanol by puncturing the bottom of the tube. After standing on ice for o"5 to ~ h the precipitated RNA was removed from the ethanol by sedimentation and washed with 75 % ethanol. The two-phase phenol technique involved shaking o.8 ml virus preparation with 2.2 ml appropriate buffer (see above), o'5 ml 4% (w/v) sodium bentonite suspension (prepared according to Dunn & Hitchborn, ~965) , o'5 ml ~o % (w]v) SDS, and 4 ml water saturated phenol (prepared according to Diener & Schneider 0968) and containing ~o % (v]v) m-cresol and o-i % (w/v) 8-hydroxyquinoline). The phases were separated by centrifuging and the aqueous phase, if not clear, was re-extracted with phenol. The phenol was removed from the clear aqueous phase using one or two washes with anhydrous diethyl ether, the RNA was precipitated using 2"5 vol. cold ethanol and washed with 66 % ethanol.
RNA prepared by both methods was dissolved in 0-089 M-tris, 0"089 N-boric acid, o.oo I M-EDTA (Peacock & Dingman, 1968 , electrophoresis buffer) containing o. 1% SDS and the u.v. extinction spectra were examined in a Unicam 8oo spectrophotometer (Table I) . A value of FO'l% --2 ~'t'~ ~60 nm--J v was taken for the RNAs. The spectral characteristics and yields of NaC104-prepared RNAs are as good as, if not better than, those of phenol-prepared RNAs.
The two-phase phenol technique is unsatisfactory for the isolation of RNA from SBMV component composition~ * Measured from densitometer traces of polyacrylamide gels through which the RNAs had been electrophoresed.
t Virus dissociated using technique of Hull & Lane (1973) . :~ Composition expected from nucleoprotein composition of virus preparation measured in analytical ultracentrifuge using Schlieren optics. It was assumed that the relation between nucleoprotein and nucleic acid components was as suggested by Bol, van Vloten Doting & Jaspars (197I) ; allowance was made for tool. wt. differences between nucleic acid species. (Diener, i965; Wells & Sisler, I968) and from PVX (Bawden & Kleczkowski, I959) . The NaCIO~ method gave consistently better results than did the phenol method with each of these viruses. With SBMV the yield of RNA was improved (8o %) even over that shown in Table I by adding to the NaC104 extraction medium 5o mM-EDTA, which decreases the stability of SBMV (Wells & Sisler, I969) . Although a reasonable yield of PVX was obtained by the phenol method in the experiment shown in Table I , three attempts to extract RNA from another strain of PVX by the phenol method gave yields of 16 %, 3 % and 3 %; parallel experiments with the NaC104 method gave yields of 76 %, 78 % and 58 % (R. M. Goodman, personal communication).
During the NaC104 extraction of RNAs from AMV, BBMV, BMV, CCMV and TAV the raft of protein-SDS complex was re-extracted using 75 % (w/v) NaC104 and the RNA collected as described above. The RNA recovered during re-extraction was 3"4 % of that obtained in the primary extraction from AMV, 6.8 % from BBMV, Io'4 % from BMV, 8"5 % from CCMV and 6"3 % from TAV. A second re-extraction from BBMV recovered a further I. 9 % RNA.
The component compositions of the RNAs from multicomponent viruses extracted using both techniques were estimated from u.v. extinction scans of 2"9 % polyacrylamide gels in which the RNAs had been separated by electrophoresis (using the conditions described by Hull & Lane, I973) . These were compared with the component compositions of the RNAs obtained by direct dissociation of the virus (Hull & Lane, I973) . Neither extraction technique appeared to affect the component composition of AMV-RNA, which was close to that expected from the nucleoprotein composition of the original preparation ( Table 2 ). The component compositions of RNAs extracted from BBMV, BMV, CCMV and TAV were also similar to those obtained by direct dissociation of the virus.
The specific infectivities of the RNAs extracted by both techniques from AMV were measured on half-leaves of Phaseolus vulgaris var. The Prince, those from BMV on Chenopodium hybridum, from TAV on Vigna sinensis var Blackeye, from PVX on Chenopodium amaranticolor (R. M. Goodman, personal communication) and from TMV on Nicotiana glutinosa. The NaC104-prepared RNAs were infectious and had similar specific infectivities to phenol-prepared RNAs (Table 3) . RNA prepared from apple chlorotic leaf-spot and beet yellows viruses by the NaC104 technique were also infectious (M. Bar-Joseph, personal communication IO4'9 I12'6 PVX 9"9 Io'6 TMV 6~'2 62.8 * Average numbers on ten half leaves of hosts listed in text which had been inoculated with RNA at E~s0 = o'5, except for PVX which was inoculated at E~60 = o'I on seven half leaves.
In the course of this work a modification of the NaC104 technique was developed. Wilcockson 0973) reported that bovine serum albumin was soluble in a solution containing 25 % (w/v) NaC104 and 66 % (v/v) ethanol. When either AMV, BBMV, or TAV preparations were made 25 % with respect to NaC104 and 66 % with ethanol, a precipitate appeared. The precipitate was collected by centrifuging, washed with 66 % ethanol and dissolved in o'o89 M-tris, O'O89 M-boric acid, o.1% SDS; the solution had the spectral characteristics of nucleic acids similar to those shown in Table I . The RNA yields were 79"I % for AMV, 46"8 % for BBMV and 77"I % for TAV and the nucleic acids had similar component compositions and specific infectivities (AMV and TAV) to those extracted by other techniques.
There are some plant viruses (e.g. CCMV) from which it is difficult to obtain a high yield of RNA by the NaC104 technique and for which it is necessary to develop other techniques. A better yield of RNA can be obtained from CCMV using a modification of Diener & Schneider's 0968) single-phase phenol technique (M. W. Johnson,personal communication).
Our results show that the NaC10, technique is at least as efficient as the phenol technique for extracting the nucleic acids from the viruses examined. It is quicker than the phenol technique and the yield is not affected by virus concentration, a factor which appears to cause much of the variability in yield using the phenol technique. The modified NaC104 technique also appears to be efficient but it is not known if it is applicable to such a wide range of viruses.
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